Abstract This systematic review and meta-analysis aims to evaluate the effectiveness of internet-delivered cognitive behavioural therapy (ICBT) on anxiety and depression among persons with chronic health conditions. A systematic database search was conducted of MEDLINE, CINAHL, PsycInfo, EMBASE, and Cochrane for relevant studies published from 1990 to September 2018. A study was included if the following criteria were met: (1) randomized controlled trial involving an ICBT intervention; (2) participants experienced a chronic health condition; (3) participants C 18 years of age; and (4) effects of ICBT on anxiety and/or depression were reported. The Cochrane Risk of Bias tool was used to assess the risk of bias on the included studies. Pooled analysis was conducted on the primary and condition specific secondary outcomes. Twenty-five studies met inclusion criteria and investigated the following chronic health conditions: tinnitus (n = 6), fibromyalgia (n = 3), pain (n = 7), rheumatoid arthritis (n = 3), cardiovascular disease (n = 2), diabetes (n = 1), cancer (n = 1), heterogeneous chronic disease population (n = 1), and spinal cord injury (n = 1). Pooled analysis demonstrated small effects of ICBT in improving anxiety and depression. Moderate effects of therapist-guided approach were seen for depression and anxiety outcomes; while, self-guided approaches resulted in small effects for depression and moderate effects in anxiety outcomes. ICBT shows promise as an alternative to traditional faceto-face interventions among persons with chronic health conditions. Future research on long-term effects of ICBT for individuals with chronic health conditions is needed.Trial Registration PROSPERO registration number: CRD42018087292.
Introduction
There is growing interest in the use of internet-delivered cognitive behaviour therapy (ICBT) as an alternative to face-to-face cognitive behaviour therapy (CBT) (Andersson & Titov, 2014) . In ICBT, patients have access to online treatment materials that are based on CBT self-help manuals and designed to provide the same information that is provided in face-to-face CBT (e.g., psychoeducation on the cognitive behavioural model, cognitive restructuring, behavioural skills, relapse prevention). In addition to core treatment materials, ICBT can also include supplementary materials related to common problems such as sleep disturbances, and thus can also address comorbidities during treatment. As reviewed by Andersson (2016) , the nature of the ICBT materials varies in the research literature, but often includes text and images and sometimes audiovisual content. Lessons are typically delivered weekly and are followed by homework assignments. Treatment duration in ICBT is similar to face-to-face CBT, with patients partaking in the program for a duration of 5-15 weeks (Andersson, 2016) .
ICBT overcomes several barriers associated with faceto-face CBT, such as geography, limited mobility or time constraints, and the stigma patients experience related to seeking psychological treatments (Andersson & Titov, 2014) . The online format of ICBT enables patients to access lessons in a time and location that best suits their schedule, and may foster self-efficacy in patients who complete the programs (Andersson, 2016) . Additionally, ICBT reduces therapist burden, as on average, therapists spend between 15 and 20 min per week supporting each patient (Andersson et al., 2013) .
ICBT can either be self-guided or therapist-guided. In self-guided ICBT, participants do not have regular contact with a therapist. In contrast, therapist-guided ICBT programs usually involve weekly contact with an online therapist or guide, either through asynchronous online messaging or by telephone. Some studies have found that there is no difference in the efficacy of therapist-guided or self-guided ICBT programs for depression (Titov et al., 2015) , social anxiety , and panic disorder . It has been hypothesized that selfguided programs result in strong outcomes when they involve pre-screening, and include well-developed engaging materials and automated emails and contact information for a therapist if this is required .
In general, there is growing evidence supporting the use of ICBT for a variety of mental health conditions . A review of 30 studies found that therapist-guided ICBT is an effective treatment for anxiety disorders, with large effect sizes (Olthuis et al., 2015) . Similar effects have been found in studies comparing ICBT to face-to-face CBT for mild and moderate depression, although more research is required to identify if ICBT is suitable for more severe cases of depression (Andersson, 2016) . Adherence rates are similar in guided ICBT (80.8%) and face-to-face treatments (83.9%) for depression when there is a clear deadline for when treatment will end (e.g., 8 weeks), as opposed to when patients have no clear deadline and ongoing access to treatment materials (van Ballegooijen et al., 2014) .
In addition to the above research, there is growing literature on the use of ICBT for chronic health conditions as these conditions are often comorbid with depression and anxiety (van Beugen et al., 2014) . Several reviews have previously examined the effect of internet-based psychological interventions in improving outcomes among those with chronic health conditions (Beatty & Lambert, 2013; Cuijpers et al., 2008; van Beugen et al., 2014) . When targeting anxiety and depression outcomes among those with chronic illness, improvement has also been found on secondary outcomes such as disability (Jasper et al., 2014; Kaldo et al., 2008; Vallejo et al., 2015) , pain severity (Buhrman et al., 2004; Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 , and fatigue (Friesen et al., 2017; Williams et al., 2010) .
Since these reviews were completed, there has been additional research on ICBT for chronic health conditions, including research on some additional chronic health conditions such as fibromyalgia, rheumatoid arthritis, and spinal cord injury. Furthermore, there remains a gap in the literature on ICBT for chronic conditions examining the efficacy of ICBT compared to various control groups. Finally, the effect of self-guided versus therapist-guided approaches on outcomes has yet to be determined in a review. Thus, the purpose of the current paper was to conduct an updated systematic review and meta-analysis on ICBT for chronic health conditions. This study differs from previous reviews by examining: the effects of selfguided compared to therapist-guided ICBT on both anxiety and depression outcomes; how ICBT compares to different comparator groups beyond waiting-list comparison (e.g., attention control, online discussion, treatment as usual); the effect of ICBT on condition specific secondary outcomes; and existing gaps in research in terms of methodological quality to provide direction for future research.
Methods

Literature search strategy
The systematic review and meta-analysis followed guidelines of the ''Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA; Liberati et al., 2009) . A literature search was conducted to locate the studies published from 1990 to September 2018 from several databases, including MEDLINE, CINAHL, PsycInfo, EMBASE, and Cochrane. Keywords used in the literature search to retrieve articles included: online, cognitive behavioural therapy, chronic disease. In addition to the keywords originally listed in the PROSPERO trial registration, specific keywords related to chronic health conditions were also searched. ''Appendix'' provides a list of specific keywords and exact search strategies. Reference lists of the included articles were also scanned to identify additional articles missed in the original literature search.
Study selection
Articles were reviewed by 2 independent reviewers (S.M. and V.P.) and were included if they met the following inclusion criteria: (1) randomized controlled trial (RCT) involving an ICBT intervention; (2) had a study sample with a chronic health condition (i.e., duration C 3 months); (3) included participants C 18 years of age; and (4) reported the effects of the ICBT intervention on anxiety and/or depression. Only those articles available in English were retrieved. Articles without sufficient reporting detail to enable pooling of data were excluded (e.g., studies that did not provided means or medians for their outcomes).
Before excluding articles for insufficient data, corresponding authors were contacted. Studies that only provided specific modules of CBT such as relaxation training or psychoeducation were excluded. Studies were also excluded if ICBT only targeted physical health-related outcomes such as physical activity or nutritional wellness. Articles were excluded if they were review studies or case studies. A third independent reviewer (H.H.) resolved any disagreements about article inclusion.
Study appraisal and data analysis
Two independent reviewers (S.M. and V.P.) extracted the following data from each of the selected articles: author, year, sample size, population, country, health condition, time since diagnosis, inclusion criteria, exclusion criteria, study design, comparator, type of contact with therapist, automated emails, intervention duration, time points of measures, primary outcomes (anxiety and depression), secondary condition specific outcomes (e.g., fatigue, disability, pain), dropout rates (defined as those that did not complete the full program), concomitant treatments, and adverse effects. To assess the risk of bias on the included studies, two independent reviewers (S.M. and V.P.) used the Cochrane Risk of Bias tool (Higgins et al., 2011) . The tool includes criteria for random sequence generation, allocation concealment, selective reporting, other bias, blinding of participants and personnel, blinding of outcome assessment, and incomplete outcome data (i.e., not reporting on the primary outcomes post treatment). Thresholds for bias including incomplete outcome data were based on the Cochrane guidelines. The Cochrane Risk of Bias tool has thresholds for good, fair, and poor quality studies.
Pooled analysis was conducted on the primary outcomes: depression and anxiety. A sub-analysis was conducted on secondary condition specific outcomes. Cohen's d was used to calculate standard difference in means (SDM) (± SE) for outcomes using the software package Comprehensive Meta-Analysis (version 3). Effect sizes were interpreted as small [ 0.2; moderate [ 0.5; and large [ 0.8 (Cohen, 1988) . Heterogeneity between studies was examined using the I 2 statistic. A threshold of an I 2 statistic of greater than 50% was used to identify significant heterogeneity based on Cochrane guidelines. Random effects model was used when threshold was met and a fixed effects model was used threshold was not reached.
Results
Study selection and background
Of the 456 studies reviewed, 25 met inclusion criteria. Figure 1 provides a PRISMA Flow Diagram of the study selection process. The included studies consisted of ICBT interventions in various populations including: pain (n = 7; Buhrman et al., 2011 Buhrman et al., , 2004 Carpenter et al., 2012 ; Chi- Dear et al., 2013 Dear et al., , 2015 Peters et al., 2017) ; tinnitus (n = 6; Abbott et al., 2009; Andersson et al., 2002; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise et al., 2016) ; fibromyalgia (n = 3; Friesen et al., 2017; Vallejo et al., 2015; Williams et al., 2010) ; rheumatoid arthritis (RA; n = 3; Ferwerda et al., 2017; Shigaki et al., 2013; Trudeau et al., 2015) ; cardiovascular disease (n = 2; Glozier et al., 2013; Lundgren et al., 2016) ; diabetes (n = 1; Newby et al., 2017) ; cancer (n = 1; Compen et al., 2018) ; spinal cord injury (SCI; n = 1; Migliorini et al., 2016) , and heterogeneous chronic disease population (n = 1; Wilson et al., 2018) . The sample size ranged from 27 to 562 with the pooled number of participants being 3450. Specific participant and study characteristics are provided in Table 1 . ICBT was provided through a self-directed approach in seven studies (Carpenter et al., 2012; Chiauzzi et al., 2010; Glozier et al., 2013; Migliorini et al., 2016; Trudeau et al., 2015; Williams et al., 2010; Wilson et al., 2018 ) and therapist-guided approach which involved weekly or biweekly contact in 18 studies (Abbott et al., 2009; Andersson et al., 2002; Buhrman et al., 2004 Buhrman et al., , 2011 Compen et al., 2018; Dear et al., 2013 Dear et al., , 2015 Ferwerda et al., 2017; Friesen et al., 2017; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Lundgren et al., 2016; Newby et al., 2017; Peters et al., 2017; Shigaki et al., 2013; Vallejo et al., 2015; Weise et al., 2016) . The studies compared ICBT to waiting-list control (n = 13; Andersson et al., 2002; Buhrman et al., 2004 Buhrman et al., , 2011 Carpenter et al., 2012; Dear et al., 2013 Dear et al., , 2015 Friesen et al., 2017; Migliorini et al., 2016; Newby et al., 2017; Peters et al., 2017; Shigaki et al., 2013; Trudeau et al., 2015; Vallejo et al., 2015) , face-to-face group CBT (n = 4; Compen et al., 2018; Ferwerda et al., 2017; Jasper et al., 2014; Kaldo et al., 2008; Vallejo et al., 2015) , online discussion forum (n = 4; Hesser et al., 2012; Jasper et al., 2014; Lundgren et al.,2016; Weise et al., 2016) , treatment as usual (TAU) (n = 2; Compen et al., 2018; Williams et al., 2010) , information only (n = 2; Abbott et al., 2009; Chiauzzi et al., 2010) , attention control (n = 1; Glozier et al., 2013) , positive psychology intervention (n = 1; Peters et al., 2017) , and acceptance and commitment therapy (ACT) (n = 1; Hesser et al., 2012) . Duration of treatment among the studies ranged from 3 to 65 weeks. Study drop-out rates, or those that did not complete the entire ICBT program, ranged from 5 to 38% among therapist-guided approaches and 19-34% among self-guided approaches.
Assessment of study risk of bias
Figure 2 provides risk of bias among the RCTs. Of the included studies, only one was classified as ''good'' quality as it was the only study that met criteria for blinding of participants and personnel in addition to the other criteria assessed by the Cochrane Risk of Bias Tool (Glozier et al., 2013) . Nineteen studies were rated as fair quality (Andersson et al., 2002; Buhrman et al., 2011; Carpenter et al., 2012; Chiauzzi et al. 2010; Compen et al., 2018; Dear et al., 2015; Ferwerda et al., 2017; Friesen et al., 2017; Hesser et al., 2012; Lundgren et al., 2016; Jasper et al., 2014; Migliorini et al., 2016; Newby et al., 2017; Peters et al., 2017; Trudeau et al., 2015; Vallejo et al., 2015; Weise et al., 2016; Williams et al., 2010; Wilson et al., 2018) , and five studies were rated as being of poor quality (Abbott et al., 2009; Buhrman et al., 2004; Dear et al., 2013; Kaldo et al., 2008; Shigaki et al., 2013) .
Efficacy of ICBT
Overall
Significant heterogeneity was evident for the primary outcomes of anxiety (I 2 = 81.2%, p \ .01) and depression (I 2 = 68.8%, p \ .01); therefore, a random-effects model was used. Pooled analysis demonstrated small effects of ICBT in improving overall anxiety (SDM = 0.45 ± 0.09, p \ .001) and overall depression (SDM = 0.31 ± 0.04, p \ .001) (Figs. 3, 4 ) at post-treatment. A sensitivity analysis was conducted in order to confirm that the poorquality studies were not overinflating or underinflating the effect size. Exclusion of these studies resulted in similar small effects of ICBT on anxiety (SDM = 0.46 ± 0.05, p \ .001) and depression (SDM = 0.49 ± 0.04, p \ .001) overall. Moderate effects of ICBT were found at 3-month follow up for anxiety (SDM = 0.51 ± 0.03, p \ .001; Buhrman et al., 2004; Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 Ferwerda et al., 2017; Trudeau et al., 2015) and depression (SDM = 0.66 ± 0.08, p \ .001; Buhrman et al., 2004; Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 Ferwerda et al., 2017; Trudeau et al., 2015; Vallejo et al., 2015) outcomes. At 6-month follow up, large effects were seen for anxiety (SDM = 1.69 ± 0.10, p \ .001; Chiauzzi et al., 2010; Ferwerda et al., 2017; Trudeau et al., 2015) and depression (SDM = 1.71 ± 0.14, p \ .001; Chiauzzi et al., 2010; Ferwerda et al., 2017; Trudeau et al., 2015; Vallejo et al., 2015) .
Small to moderate effects of ICBT were seen on anxiety outcomes when compared to attentional control (SDM = 0.22 ± 0.08, p = .008; Glozier et al., 2013) , online discussion (SDM = 0.59 ± 0.12, p \ .001; Hesser et al., 2012; Jasper et al., 2014; Weise et al., 2016) , TAU (SDM = 0.63 ± 0.22, p = .005; Ferwerda et al., 2017; Newby et al., 2017) , and waiting-list control (SDM = 0.55 ± 0.07, p \ .001; Andersson et al., 2002; Friesen et al., 2017; Buhrman et al., 2004 Buhrman et al., , 2011 Dear et al., 2013 Dear et al., , 2015 Migliorini et al., 2016; Peters et al., 2017; Trudeau Abbott et al., 2009; Chiauzzi et al., 2010) . Similarly, ICBT was found to have small to moderate effects on depression outcomes when compared to attentional control (SDM = 0.22 ± 0.08, p = .007; Glozier et al., 2013; Wilson et al., 2018) , online discussion (SDM = 0.40 ± 0.11 p \ .001; Hesser et al., 2012; Jasper et al., 2014; Lundgren et al., 2016; Weise et al., 2016) , TAU (SDM = 0.57 ± 0.22, p = .008; Compen et al., 2018; Ferwerda et al., 2017; Newby et al., 2017; Williams et al., 2010) , and waiting-list control (SDM = 0.60 ± 0.12, p \ .001; Andersson et al., 2002; Buhrman et al., 2004 Buhrman et al., , 2011 Dear et al., 2013 Dear et al., , 2015 Friesen et al., 2017; Migliorini et al., 2016; Peters et al., 2017; Shigaki et al., 2013; Trudeau et al., 2015; Vallejo et al., 2015) groups. No significant difference was seen among ICBT and ACT (SDM = 0.25 ± 0.25, p = .32; Hesser et al., 2012) , face-to-face group CBT (SDM = 0.18 ± 0.11, p = .10; Compen et al., 2018; Jasper et al., 2014; Kaldo et al., 2008; Vallejo et al., 2015) , PPI ACT acceptance and commitment therapy, C control, CBT cognitive behavioral therapy, CVD cardiovascular disease, DASS depression, anxiety, stress scale, DF discussion forum, FM fibromyalgia, HF heart failure, ICBT internet delivered cognitive behavioral therapy, HADS Hospital Anxiety and Depression Scale, N/A not applicable, RA rheumatoid arthritis, SCI spinal cord injury, yrs years (SDM = 0.07 ± 0.13, p = .61; Peters et al., 2017) , or information control (SDM = 0.49 ± 0.41, p = .23; Abbott et al., 2009; Chiauzzi et al., 2010) . Pooled analysis of studies comparing self-guided and therapist-guided found a moderate effect size in overall efficacy of self-guided (SDM = 0.57 ± 0.12, p \ .001) and therapist-guided (SDM = 0.54 ± 0.08, p \ .001) on anxiety symptoms compared to waiting-list control groups. Pooled studies examining depression outcomes found moderate effects of therapist-guided approach (SDM = 0.64 ± 0.15, p \ .001), while a small effect was seen in self-guided (SDM = 0.45 ± 0.18, p \ .01). Pooled analysis comparing studies that provided telephone only compared to email only support found moderate effects of both on anxiety (SDM = 0.41 ± 0.19, p \ .03 vs. SDM = 0.31 ± 0.10, p \ .01) and depression (SDM = 0.35 ± 0.07, p \ .001 vs. SDM = 0.36 ± 0.08, p \ .001) outcomes. 
Pain
The pooled sub-analysis of the pain population (n = 950) demonstrated moderate effects in anxiety (SDM = 0.64 ± 0.249, p = .01; Buhrman et al., 2004 Buhrman et al., , 2011 Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 Peters et al., 2017) , depression (SDM = 0.64 ± 0.16, p = .001; Buhrman et al., 2004 Buhrman et al., , 2011 Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 Peters et al., 2017) , and pain severity (SDM = 0.41 ± 0.14, p = .003; Buhrman et al., 2004 Buhrman et al., , 2011 Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 Peters et al., 2017) . Small effects of ICBT were seen on self-efficacy (SDM = 0.47 ± 0.15, p = .001; Carpenter et al., 2012; Chiauzzi et al., 2010; Dear et al., 2013 Dear et al., , 2015 . No significant effects were seen on catastrophizing (SDM = 1.11 ± 0.58, p = .06; Chiauzzi et al., 2010; Dear et al., 2013; Peters et al., 2017) .
Tinnitus
A pooled sub-analysis among those with tinnitus (n = 493) revealed small effects in anxiety (SDM = 0.31 ± 0.07, p \ .001; Abbott et al., 2009; Andersson et al., 2002; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise et al., 2016) , depression (SDM = 0.28 ± 0.07p \ .001) (Abbott et al., 2009; Andersson et al., 2002; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise et al., 2016) , insomnia (SDM = 0.31 ± 0.09, p \ .001; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise et al., 2016) , acceptance (SDM = 0.36 ± 0.10, p \ .001; Hesser et al., 2012; Jasper et al., 2014; Weise et al., 2016) , and disability (SDM = 0.48 ± 0.09, p \ .001; Hesser et al., 2012; Jasper et al., 2014; Kaldo et al., 2008; Weise et al., 2016) .
Fibromyalgia
Among those with fibromyalgia (n = 238), moderate effects were seen in anxiety (SDM = 0.57 ± 0.26, p = .03; Friesen et al., 2017) , depression (SDM = 0.42 ± 0.13, p \ .001; Friesen et al., 2017; Vallejo et al., 2015; Williams et al., 2010) , catastrophizing (SDM = 0.59 ± 0.17, p \ .001; Friesen et al., 2017; Vallejo et al., 2015) , and pain severity (SDM = 0.51 ± 0.15, p \ .001; Friesen et al., 2017; Williams et al., 2010) . Small effect size was found in disability (SDM = 0.40 ± 0.17, p = .02; Friesen et al., 2017; Vallejo et al., 2015) . No significant effect was seen in fatigue (SDM = 0.12 ± 0.15, p = .43; Friesen et al., 2017) .
Rheumatoid arthritis
Pooled analysis among those with RA (n = 484) demonstrated moderate effects in anxiety (SDM was 0.53 ± 0.11, p \ .001; Ferwerda et al., 2017; Trudeau et al., 2015) and small effects in depression (SDM = 0.44 ± 0.10, p \ .001; Ferwerda et al., 2017; Shigaki et al., 2013; Trudeau et al., 2015) outcomes. No significant effect was seen on pain severity (SDM = 0.17 ± 0.11, p = .14) or self-efficacy (SDM = 2.01 ± 1.30, p = .12; Shigaki et al., 2013; Trudeau et al., 2015) .
Cardiovascular disease
In the cardiovascular disease population, two RCTs evaluated the effectiveness of ICBT in improving anxiety and depression. The first, by Glozier et al. (2013) , demonstrated small effects of self-guided ICBT (n = 562) on anxiety (SDM = 0.22 ± 0.08, p = .008) and depression (SDM = 0.20 ± 0.08, p = .02) compared to an attention control. The second, by Lundgren et al. (2016) , found no significant effect of therapist guided ICBT on depression (SDM = 0.31 ± 0.29, p = .27) compared to an online discussion form.
Cancer
Among those with cancer, Compen et al. (2018) found no significant effects of therapist-guided ICBT on depression (SDM = 0.19 ± 0.17, p = .26) compared to face to face group Mindfulness Based Cognitive Therapy (MBCT) control. However, large effects were seen compared to TAU on depression (SDM = 0.74 ± 0.17, p \ .001). Newby et al. (2017) demonstrated large effects of therapistguided ICBT (n = 91) on anxiety SDM = 0.86 ± 0.22, p \ .001) and depression (SDM = 1.11 ± 0.23, p \ .001) compared to TAU control.
Diabetes
Spinal cord injury
Among those with SCI, Migliorini et al. (2016) found no significant effects of self-guided ICBT (n = 30) on anxiety (SDM = 0.52 ± 0.29, p = .07) or depression (SDM = 0.17 ± 0.29, p = .55) compared to waiting-list control.
Heterogeneous chronic disease population
One RCT examined the efficacy of a transdiagnostic ICBT program among those from a variety of chronic illnesses including chronic pain, diabetes, cardiac, and respiratory disease (Wilson et al., 2018) . The study found no significant effect of self-guided ICBT on depression (SDM = 0.42 ± 0.30, p = .15) compared to the attention control group who received weekly phone calls.
Discussion
The current meta-analysis evaluated the efficacy of ICBT on anxiety and depression among those with chronic health conditions including pain, tinnitus, fibromyalgia, RA, cardiovascular disease, cancer, diabetes, spinal cord injury, and mixed chronic conditions. Pooled analysis of all 25 studies found that ICBT resulted in significant improvements in overall anxiety and depressive symptoms. Similar effect sizes were reported in previous systematic reviews on psychosocial outcomes among those with chronic health conditions (van Beugen et al., 2014; Cuijpers et al., 2008) . The current study was the first to show improvements in secondary l outcomes including acceptance, catastrophizing, and self-efficacy. Small to moderate effects were seen among condition specific outcomes, including pain severity, disability, and insomnia. The current study also added to the literature by comparing the effect sizes of self-and therapist-guided interventions on anxiety and depression outcomes. Therapistguided ICBT resulted in moderate effects on depression outcomes; while only a small effect was seen on depression in self-guided ICBT approach. This is consistent with previous studies among individuals in the community with depression. Specifically, in a meta-analysis examining the efficacy of ICBT for adults with depression, Andersson and Cuijpers (2009) The current study found that among those with chronic health conditions, self-guided interventions had similar effect sizes to therapist-guided interventions for anxiety symptoms. Several factors can account for the similar effects of ICBT between self-and therapist-guided interventions. Dear et al. (2016) reported that self-guided ICBT can be effective when participants are carefully screened for suitability and provided with automated messages to guide their progress. In the current review, both self-guided and therapist-guided studies screened participants to only include those that reported symptoms of distress, anxiety, or depression. Furthermore, in the current review, participants in most of the self-guided studies received automated messages as they progressed through the lessons. Additionally, several of the self-guided studies included reminder emails or telephone calls from the researcher if the participant did not log into the lesson. Hence, the current finding that the two types of guidance have similar effect sizes in improving anxiety symptoms may be attributed to the well-planned design of the self-guided interventions. Other studies have also found that self-guided approaches are effective when designed well to help the participant progress through the program (Titov et al., 2013 (Titov et al., , 2014 .
Despite the similar effects on anxiety symptoms between self-and therapist-guided approaches, therapistguided ICBT was found to have a greater effect on depression symptoms than self-guided ICBT. This may be explained by difference in adherence to intervention among the two groups. Previous evidence suggests those in the therapist-guided approaches have greater level of adherence to treatment protocols compared to those in self-guided interventions Andrews et al., 2016) . Richards and Richardson (2012) found that levels of adherence among those with depression receiving selfguided interventions is around 26% and therapist-guided is at 72%. However, the current review found a small difference in self-and therapist-guided ICBT that did not complete the program (18% self-guided vs. 11% therapistguided). It is possible that this small difference may account for the slight difference in effect size between the self-and therapist-guided approaches (d = 0.45 vs 0.59) in the current meta-analysis. The difference in dropout rates and adherence may indicate that individuals in the therapist-guided approaches may continue to remain in the course and continue to adhere to the treatment protocol resulting in more beneficial effects of the interventions. Thus, the differential effect of self-guided compared to therapist-guided approaches in depression outcomes could be explained by adherence related to therapist-guidance rather than factors such as greater insight or a supportive relationship.
Most studies in the current review used a waiting-list control group as a comparator. Not surprisingly, ICBT was significantly more effective in improving outcomes compared to waiting-list controls. Previous reviews have also reported on the benefit of ICBT over no treatment (van Beugen et al., 2014; Eccleston et al., 2014; Newby et al., 2016) . The use of an inactive control group does not provide insight into potential confounding factors that may influence outcomes. That is, improvement in primary outcomes among waiting-list control studies could be due to the ICBT intervention or other factors such as increased activity or attention to condition. Pooled analysis from studies that provided participant social contact but not CBT-related content such as those with online discussion, TAU, and attention control groups as comparators provide evidence of small to moderate effects of ICBT on the primary outcomes. These results indicate that ICBT is more beneficial than social support or attention alone.
In the current meta-analysis, it was found that among studies which compared ICBT with active face-to-face control groups, including ACT and CBT, no significant differences in the primary outcomes were found. These findings are consistent with the meta-analysis by which compared ICBT with face-to-face CBT. Furthermore, effects of ICBT seen in the current meta-analysis were comparable to those previously reported by meta-analysis of face-to-face CBT (Beltman et al., 2010; Hoffman et al., 2007) . Evidence from the current study and those mentioned above indicate ICBT is equally as effective at improving psychosocial outcomes among those with chronic health conditions as face-to-face interventions.
Previous studies have reported on the acceptability of ICBT (Alberts et al., 2018; Newby et al., 2016; Soucy & Hadjistavropoulos, 2017) , as well as on development of therapeutic alliance during ICBT (Alberts et al., 2018) . Furthermore, ICBT may result in potential cost savings compared to traditional face-to-face interventions due to lower operating costs (Alaoui et al., 2017; Hedman et al., 2011) . Future research on cost-effectiveness of ICBT among those with chronic health conditions may help to provide evidence for the adoption of ICBT in current rehabilitation settings in order to increase support for patients without added cost burden.
In addition to improvement in primary outcomes, the current study demonstrated improvement in some secondary outcomes including acceptance, catastrophizing, and self-efficacy. These secondary outcomes may be important mediators for maintenance and long-term selfmanagement among participants with chronic health conditions. Hesser et al. (2014) found that acceptance was a mediator for therapeutic change among those with tinnitus participating in ICBT. Hence, it is important to examine the role of these secondary outcomes in long-term management of individuals with chronic health conditions. Exploration of interventions that target these outcomes may be warranted.
The current study had several limitations. First, conditionspecific pooled analysis was sometimes based on relatively few or single studies which resulted in large confidence intervals. Second, most studies were of fair to poor quality indicating potential risk of bias in the outcomes assessed. Only one study blinded participants to treatment allocation. Though blinding is difficult among psychological trials, lack of blinding may introduce placebo effects. Third, when comparing ICBT against different interventions including face-to-face therapy, factors such as preference or satisfaction with intervention were not examined. Since these studies randomly allocated participants to receive ICBT or traditional face-to-face therapy, it could be argued that those who preferred face-to-face therapy were not satisfied with ICBT and did not make as large of an improvement as they would have if they received their preferred intervention. Fourth, level of engagement (e.g., completion of homework, log-ins, emails sent) with therapist was not reported in several studies, making it difficult to determine factors such as treatment engagement and optimal amount of support required to improve outcomes. Fifth, none of the studies compared ICBT to pharmacotherapy or reported on how ICBT impacted use of medication. Since the trials included participants with chronic health conditions, it is likely that many participants were prescribed drug treatments. Hence, in the future, it is important to examine the influence of pharmacotherapy on outcomes of interest. Sixth, some studies had to be excluded because they did not report information needed to be included in the analysis and the corresponding authors did not subsequently respond to emails requesting information. Lastly, most studies did not provide data on long-term follow-ups. Future studies should examine the effectiveness of ICBT among chronic health conditions over longer time periods including 1 year followup.
Despite these limitations, the findings from the current study provide important clinical implications for the use of ICBT among individuals with chronic conditions. First, ICBT is an effective approach for managing anxiety, depression, and secondary condition specific outcomes among those with chronic conditions. Second, adoption of ICBT provides increased access to mental health services for individuals with chronic health conditions that may be experiencing barriers to engaging in traditional services. Access to ICBT appears to provide individuals with chronic conditions with tools and skills required to maintain a better quality of life. Beyond delivering self-guided ICBT it would be interesting to examine the delivery of ICBT to individuals who have chronic conditions in ways that could potentially reduce operational costs and thus increase the number of clients who can be treated. For example, Hadjistavropoulos et al. (2017a, b) previously evaluated the effectiveness of ICBT with participants receiving weekly support from a designated therapist compared to a group which received ICBT only when patients initiated contacted with the therapist (optional support). This research suggests that optional therapist contact obtains positive outcomes, but substantially reduces therapist time to deliver guided-ICBT. Future studies could also examine the feasibility of ICBT delivered by a team rather than single provider; this has a scheduling advantage and may allow for increased access to guidance and lower operational costs.
An important area that still warrants research is adherence to Consolidated Standards of Reporting Trials (CONSORT) guidelines among behavioural trials (Boutron et al., 2017) . The current study noted inadequate reporting of data in several domains including level of participant engagement and adherence to treatment protocol. Future trials should aim to adhere to reporting guidelines established by CONSORT in order to help standardize methodology and improve transparency. This lack of adherence to reporting guidelines can be an important barrier for evaluating the evidence and incorporating it into actionable recommendations in clinical practice guidelines (Boutron et al., 2017) .
Future research should also examine preference-based trials that allow participants to select their preferred level of engagement and contact. The current study demonstrated that effect sizes were similar among those receiving telephone compared to email only support. However, future studies should record amount of time spent interacting with patients as well as quality of therapist-guidance in order to develop benchmarks for therapist contact (Hadjistavropoulos et al., 2018b) . To date, there has been very little research on the nature of therapist-guidance that is provided to individuals who receive ICBT. Schneider et al. (2016) found that therapist behaviours such as task prompting and psychoeducation were correlated with lower symptom improvement during ICBT for depression. While the findings were correlational, the authors hypothesized that it was lower symptom improvement and patient engagement that prompted therapist behaviours. Overall, it is important to examine the role specific therapist behaviours may play on outcomes among patients with chronic health conditions.
Research which examines ICBT compared to traditional active treatments should evaluate patient satisfaction and therapist contact time between the groups. Studies that compare the effectiveness of ICBT with pharmacotherapy are still lacking. Future studies that examine the adjunct use of medication along with its comparative effect sizes are warranted. Additional clinical research is needed on the use of ICBT for specific chronic conditions such as cardiovascular disease, cancer, and spinal cord injury, as there continues to be limited research on ICBT for these patient groups. Furthermore, we require larger scale studies that would allow for examination of predictors or ICBT outcomes in those with chronic health conditions. It is also interesting to note that all the ICBT studies currently evaluated were tailored to a specific chronic health condition. Only one study (Wilson et al., 2018 ) evaluated a transdiagnostic intervention to improve psychosocial outcomes amongst those with chronic health conditions. From an operational perspective, it would be desirable to treat many health conditions with a single chronic health conditions course rather than having single disease-specific ICBT programs. Future research should examine the effects of transdiagnostic chronic health conditions courses similar to how transdiagnostic programs are now being used to treat patients with symptoms of anxiety and or depression. Previous literature on transdiagnostic ICBT programs have found comparable results in improving psychosocial symptoms compared to disorder-specific ICBT Hadjistavropoulos et al., 2016) .
In conclusion, the current study adds to the body of evidence for the efficacy of ICBT in improving psy-chosocial and condition specific physical symptoms among those with chronic health conditions. Since most studies were conducted at a research setting, there is a potential for implementing ICBT in traditional outpatient and rehabilitation settings where access to trained mental health care workers is lacking (Hadjistavropoulos et al., 2018a) . Furthermore, study of implementation facilitators and barriers would enhance understanding of how to best integrate ICBT in routine practice. Examination of long-term effects and satisfaction with treatment may be beneficial. Further research among specific chronic conditions is warranted. 
